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Abstract

A series of piperidino thiophenes was synthesized with an objective to develop novel and potent
antioxidant and anti-inflammatory agents of synthetic origin. First, p-fluoro aniline and ethyl cyano
acetate were reacted to yield p-fluoro cyano acetanilide ( 1). Then, compound (1) was reacted with N-
methylpiperdin-4-one to obtain an intermediate, which was processed to 2-amino-3-(p-
fluorocarboxanilido)-6-methy! piperidino (4, 3-b) thiophene (2) by the well known and versatile
Gewald reaction. Reaction of compound (2) with different aromatic aldehydes yielded the title
compounds (3a-3m). The synthesized compounds were purified, characterized and evaluated for
their antioxidant and anti-inflammatory activities. Most of the compounds exhibited moderate to
significant activities.
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Introduction

A number of thiophenes and schiff bases have been reported 'to possess significant
and diverse biological activities such as antifungal (Ryu et al., 2005;
Govindaswamy and Mohan, 1998), analgesic (Shafeeque er al., 1999), anti-
inflammatory (Kumar et al., 2004; Pillai et al., 2004; Raju et al., 1998; Laddi et al.,
1998), antibacterial (Dzhuravey et al., 1992), antioxidant (Ferreira et al., 2006),
antitumor (Jarak er al, 2005), local anesthetic (Gadad et al, 1994) and
antimicrobial activities (Ferreria et al., 2004; Saravanan and Mohan, 2003). On the
other hand radicals and retard the progress of many chronic diseases such as
vascular diseases, oxidative stress responsible for DNA, protein and membrane
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damage and some form of cancer (Ferreira et al., 2006; Nakayama ‘et al., 1993).
Hence, in the light of above findings and as a part of our ongoing programme on
synthesis and evaluation novel therapeutic agents with anti-inflammatory and
antioxidant properties, a number of thiophenes and schiff basis with significant
biological activities have been prepared in our laboratories (Shafeeque et al, 1999;
Mohan et al., 1997; Raju et al., 1998; Govindaswarmy and Mohan, 1998; Saravanan
and Mohan, 2003). So, in continuation to these efforts and with an objective to
develop novel and potent therapeutic agents of synthetic origin, it was decided to
synthesize certain 2-substituted-3-(p-fluorocarboxanilido)-6-methyl piperidino (4,
3-b) thiophene and evaluate them for their antioxidant and anti-inflammatory
potential.

Materials and Methods

The melting points of synthesized compounds were determined in open capillary
tubes using Veego VMP-1 melting point apparatus, expressed in °C and are
uncorrected. The IR spectra of compounds were recorded on Perkin Elmer Infra
Red Spectrophotometer in KBr disc and absorption bands are expressed in cm’!. 'H
NMR spectra were recorded on Brucker Aveance 700 MHz NMR Spectrometer
(Chemical shift if & ppm) using TMS as internal standard. Absorbance was recorded
on a Shimadzu UV-1602 double beam spectrophotometer and is expressed in nm.
Reactions were monitored by thin layer chromatography on pre-coated plates using
different solvent systems. The purity of synthesized compounds was ascertained by
 TLC, using iodine vapors as visualizing agents.

Chemistry
The title compounds were prepared in following steps:
4-fluorocyanoacetanilide(1)

A mixture of 4-fluoroaniline (1.0 mol) and ethyl cyano acetate (1.0 mol) was heated
on an oil bath at 160-170°C for 6 h. The reaction mixture was left overnight at room
temperature. The solid, thus obtained was washed with ethanol, dried and
recrystallized.

2-amino-3-(p-fluorocarboxanilido)-6-methyl piperidino (4, 3-b) thiophene (2)

A mixture of p-fluoro cyano acetanilide(1) (0.04mol), N-methyl piperidin-4-one
(0.04mol), ammonium acetate (2g) and glacial acetic acid (2ml) in benzene (100ml)
was refluxed for 8 h in Dean Stark apparatus, with an arrangement for continuous
separation of water. After 8 h the reaction mixture was cooled, diluted with 10 ml
benzene and washed with sodium carbonate solution (10% w/v in water) and water
successively and dried over anhydrous sodium sulphate. The solvent was removed
under vacuum. The intermediate crude product obtained was immediately processed
by reacting with sulfur (1.28 g) in alcohol (30 ml) at 45-50 C adding diethyl amine
(4 ml) drop wise with continuous stirring for 3h to yield 2-amino-3-(p-
fluorocarboxanilido)-6-methyl piperidino (4, 3-b) thiophene (2). The reaction



mixture was chilled over night and the solid obtained was filtered, wasﬁed with
ethanol and crystallized from benzene. ‘

Synthesis of Schiff bases (3a-3m) y

A mixture of 2-amino-3-(p-fluorocarboxanilido)-6-methyl piperidino 4, 3-b)
thiophene (2) (0.05mol) and appropriately substituted aryl aldehyde (0.05mol) was
reacted in ethanol (in presence of catalytic amount of glacial acetic acid) by heating
under reflux for 3h. The solid product obtained was filtered washed with ethanol,
dried and recrystallized. Physical and analytical data of synthesized compounds is
summarized in Table-1 and characterization data inTable-2.

Table 1. Physical and analytical data of synthesized compounds

Comp. R ML.P. | Yield Molecular Molecular Ry Rn
No. K®) (%) Formula Weight value | Value
1 - 172 51 CoH,FN,O 178 0.41 -0.15
3a 4-OH 268 61 CyH50FN;0,S 409 0.61 -0.20
3b 2-NO, 257 54 CpHoFN,O5S 438 0.43 -0.120
3¢ 3-NO, 251 52 Cp,HoFN,O5S 438 0.48 -0.033
3d 2-OH 246 54 C,HyFN30,S 409 0.35 | -0.267
3e 2-Cl 238 48 C,HsCIFN;08 428 0.68 -0.327 |
3f 4-OH, 3- 262 58 Cy3H,FN;305S 439 0.72 -0.420
OMe '
3g 4-OMe 221 52 Cy3H3,FN30,8 423 0.64 -0.251
3h 3,4-di- 235 61 C24H24FN;05S 453 0.63 -0.23
OMe
3i 4-N(Me), | 218 65 Cy4H,sFN,OS 436 0.57 -0.124
3j 3,4,5-tri- 253 63 C,sH36FN;30,S 483 0.52 -0.034
OMe
3k 4-Cl1 224 42 Cx,HsCIFN;08 428 0.42 -0.013
31 H 175 60 C,H,0FN;08 393 0.69 -0.356
3m 4-Me 207 52 C3Hp,FN;08 407 0.58 -0.142

Biological Screening
Antioxidant Screening

Antioxidant activity was carried out by reduction method where increase in
absorbance of the reaction mixture indicates the reducing power of the samples
(Khanam et al. 2004). Test compounds were mixed with phosphate buffer and
potassium ferricyanide [K3Fe(CN)s] (1%) and the mixture was incubated at 50°C
for 30 minutes. Then, trichloro acetic acid was added to the mixture, and the same
was then centrifuged at 3000 rpm for 10 minutes. Finally, upper layer was
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separated, mixed with distilled water and ferric chloride (0.1%) and the absorbance
was recorded at 700 nm. Ascorbic acid ‘was taken as a standard for antioxidant

activity.

Scheme:
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Anti-inflammatory activity screening was carried out by inhibition of bovine serum
albumin denaturation method (Elias and Rao, 1988) using Ibuprofen as a standard.
The test compounds were dissolved in minimum amount of water and diluted with
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phosphate buffer (0.2M, pH 7.4). Test solution containing different concentrations
of drug was mixed with albumin solution in phosphate buffer and incubated at 27° +

1°C for 15 minutes. Denaturation was induced by keeping the reaction mixture at
60°+ 1°C in a water bath for 10 minutes. A fter cooling, the turbidity of the resulting
solution was measured at 660 nm. Each experiment was done in triplicate and the

average reading was taken. The results of biological screening are summarized in
Table-3.

Results and Discussion

In the present study we report synthesis of 13 novel schiff bases. Compound (1) was
synthesized by reacting p-fluoro aniline and ethyl cyano acetate. The IR Spectrum
of the compound (1) shows (C=N) peak at 2310 cm’! Wthh is absent in compound
(2). The compound (2) shows distinct peaks at 3370 cm’ (NHz) 825 cm’ (C-N)
Substantial proof for the formation of these new compounds has been proyided by
differences in their '"H NMR spectra, melting points and Ry values from that of
parent compound and each other, The formation of schiff’s bases (3a-m) was also
confirmed from the IR spectrum of the compounds The absence of 3370 cm™
 (NHy) and presence of IR peak at near by 1550 cm™ indicated the -N=CH- peak.
Compound 3f, with a hydroxy and methoxy substitution was found to posess most
potent anti-inflammatory activity followed by compound 3d and 3a having a
hydroxy substitution at ortho and para positions. It indicates that anti-inflammatory
activity may be associated with electron donating capacity of substituents.
Compound 3f exhibited most potent antioxidant activity followed by 3a and 3e.
Mass spectra of Compound 3i recorded in Maldi MS showed m/z peak at 436.
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Table 3. Anti-inflammatory and antioxidant activity of synthesized compounds

Comp. No. Anti-inflammatory activity (% Antioxidant Actix v
_Bovine serum inhibition)* ]
3a 51.35 52.70
3b 27.58 19.77
3c 30.38 2111
3d 53.24 35.82
3e 36.61 52.45
3f 55.18 79.69
3g 30.27 21.58
3h 35.46 45.68
3i 32.52 39.78
3j 38.92 47.62
3k 40.16 37.59
31 27.84 16.83
3m 29.64 18.16
Ibuprofen 68.22 -—
AscorbicAcid | - 100

*Results average of three readings
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